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PREFACE 
This Research Report presents an analysis of the New Zealand 
market situation for maize. In addition, some research has been 
carried out on the international market situation and this has been 
reported. 
A previous AERU publication (Discussion Paper No. 91 "North 
Island Maize Production," 1983-84, R D Lough (1985)) provided a review 
of the maize production situation. This Research Report is 
complementary to the Discussion Paper, in providing a review of the 
maize market. In addition, Discussion Papers 89 and 90 which review 
the NZ cereals sector and the NZ pig industry, respectively (Attwood, 
1984 and 1985) provide further material of relevance to the development 
of the maize industry. 
The cereals sector of NZ agriculture has grown rapidly over 
recent years, in spite of serious imbalances between it and other 
sectors of agriculture, in terms of Government assistance (protection). 
The future for the cereals sector is still not clear, however, recent 
removal of Government assistance from other sectors of agriculture can 
only be of benefit to the cereals sector in enabling it to compete more 
effectively for resources. Maize is an important part of the cereals 
sector. It is anticipated that both this Research Report and 
Discussion Paper No. 91 will contribute to a better understanding of 
this crop. 
(xi) 
R G Lattimore 
DIRECTOR 
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CHAPTER 1 
INTRODUCTION 
The maize industry in New Zealand has, over the period from 
1974 to 1984, experienced con~iderable fluctuation in the area used for 
production. Rapid growth in the production area occurred up to 1977, 
reaching a peak of 28,600 hectares, before declining to 17,200 hectares 
(1981 & 1983). In 1984, an increase to 22,200 hectares (MAP Estimate) 
occurred. 
Given this level of fluctuation in the area grown, and the 
consequent uncertainty regarding future maize production, the need for 
an assessment of future maize prospects in New Zealand was indicated. 
A research project was therefore initiated to provide an assesssment of 
the future market prospects for maize and to review the present maize 
production system, identifying needs for further research on production 
areas where appropriate. This Research Report presents the market 
assessment section of the research. Discussion Paper Number 91 
presents the review of the production sector. 
The major demand for this research was from the Plant 
Physiology Division of the Department of Scientific and Industrial 
Research. This Division wished to obtain information of the possible 
future of the maize industry in order to better assess their own 
allocation of resources to maize breeding programmes. The intention of 
the research was to provide an overview of the present maize situation 
with respect to production, distribution and utilisation as well as a 
summary of industry viewpoints of the future of the industry and the 
quality of maize required. 
The research was not intended to result in a detailed analysis 
of all maize user markets but gathered information on those markets 
through the views of maize industry participants. Detailed studies on 
possible developments of maize user markets would involve a 
considerable investment of both time and money to provide the required 
knowledge. It was the intention of this project to identify likely 
trends in user markets; further research would be required to quantify 
the trends so identified. 
The objectives of the research were to assess the present size 
and trends of each maize market, and to predict the likely impact of 
each market on the future of the industry. Underlying these main 
objectives was the goal of assessing each market's particular needs 
with respect to maize, so that breeding research could be guided by 
commercial needs rather than solely by production criteria. 
The method used to collect the information required was an 
extensive literature search, and a survey of most of the important 
Lndustry participants. The survey involved interviews \yith ten 
representatives (from firms, government departments, associations etc.) 
in the North Island in October 1984 and further interviews with 
'experts' at Lincoln College, Crop Research Division and firms, such as 
grain merchants, in the South Island. 
The advantages of this method were the immediate access to 
literature through the Lincoln College library and the straight forward 
'grass-roots' information obtained from industry participants. A 
disadvantage was that this information was mainly about the present and 
J. 
2. 
past situation with respect to maize. It also focused specifically on 
New Zealand and dent maize so that information on overseas markets and 
other types was relatively limited. Since much of the industry 
information was given verbally and confidentially it was also difficult 
to verify in many cases. A difficulty that arose more from the nature 
of the project rather than the method used, was the forecasting of so 
many different maize products and markets. A subjective rather than 
quantitative approach to forecast~ng the prospects for maize is 
therefore used. 
The report presents the findings in four sections. Chapter 2 
gives a background to maize production in New Zealand. More detailed 
production information is available in Discussion Paper 91 (Lough, 
1985). Chapter 3 describes the main distribution channels for maize, 
while Chapter 4 outlines the main uses for maize and the trends in 
markets up to 1984. Chapter 5 presents the views of a number of the 
principal participants in the maize industry and describes their 
opinions on likely trends in the future. 
The implications of market trends and the 
industry experts are drawn together in Chapter 6 
subjective forecast for the future of the industry. 
viewpoints of 
to present a 
CHAPTER 2 
MAIZE PRODUCTION 
Maize is a relatively minor crop in New Zealand whether it is 
measured in terms of total production, area or dollar value. It has 
less than half the total production and about a quarter of the area of 
barley or wheat. The value of maize to farmers in 1982 was around 
$32.6 million (wheat $65 million).) This represents 0.1 percent of the 
Gross Domestic Product or 0.5 percent of the value of New Zealand's 
Agricultural Output. 2 
Maize is however, in terms of total world production one of the 
world's three most important grain crops, along with wheat and rice. 
It is widely cultivated as an annual cereal for both grain and herbage 
fodder and existing varieties grow best in warm moist climates that are 
frost'-free. The United States produces nearly half of total world 
production (983 million tonnes in 1981), with China and Brazil 
contributing another 20 percent. Several thousand varieties of maize 
are now grown throughout the world, the most important commercially in 
New Zealand being dent maize (Zea mays v. indentata). 
Other types of maize can be identified according to their 
different characteristics. The general categories are flint, sweet, 
floury, popcorn, waxy and podcorn. A large proportion of the maize 
grown (on a world-wide basis) is used as animal feed. However, maize 
has some limitations as a livestock feed as it is low in protein and 
vitamins while providing a source of energy. As well as use of maize 
kernals as animal feed, maize is often made into silage and/or used as 
a greenfeed. 
Of the cereal crops, maize probably has the widest range of 
industrial uses. The high carbohydrate content and the relative ease 
of long term storage, are positive attributes of maize that contribute 
to industrial usefulness. A typical maize kernal composition is 
approximately as follows (Jugenheimer. 1976): 
Carbohydrates - 80% 
Protein - 10% 
Oil - 4.5% 
Fibre - 3.5% 
Minerals - 2.0% 
Foll.owlllg mil1.ing, the shelled maize 
approximately the following (Jugenheimer, 1976): 
Oil 
Water 
Feed 
Starch 
- 3% 
- 16% 
- 26% 
- 55% 
typi.cally 
1. Department of Statistics, Agricultural Statistics 
2. Reserve Bank (1984) 
3. 
yields 
4. 
There are three major categories of industrial maize users; 
viz wet millers, dry millers and alcohol producers. 
Jugenheimer (1976) provides a list of the range of industrial 
uses to which maize is put. These include popcorn (both for direct 
consumption and as an input to confectionary); glues, instant pudding 
mixes and livestock feeds (waxy maize); maize oil for human and 
livestock consumption and a range of industrial uses including 
chemicals, paint, varnish, rubber substitutes, soap and textiles; high 
amylose maize for plastics, cellophane, and films; a source of 
carotenoid pigments and vitamin A; high zein protein maize for use as 
a fabric fibre; a source of niacin; a major recent development is the 
use 'of maize as a substitute for cane sugar (High Fucrose Corn Syrup 
(HFC) is used in the USA as the sweetner input to Coca Cola and Pepsi 
Cola soft drinks entirely replacing refined sugar (Visser, 1985)). 
Maize is a major source of ethanol in the USA. 
Dent maize is the predominant variety grown for grain in New 
Zealand. The only other types grown in any quantity in New Zealand are 
sweet corn (zea mays v. saccharata) and popcorn, which is an extreme 
form of flint maize (zea mays v. indurata). This Discussion Paper 
mainly addresses the market prospects for Dent Maize although, where 
appropriate, comments on other types of maize are included. It should 
however, be noted (from the preceding paragraphs) that a wide variety 
of maize types exist and that it is possible that types other than Dent 
may be more appropriate for some uses in New Zealand. 
5. 
2.1 Location 
Virtually all maize production in .New Zealand is located in the 
North Island (97 percent of the total area sown in 1982). This is 
primarily due to the warm moist growing conditions that maize requires, 
as well as the location of drying facilities, stock feed millers and 
maize starch/grits factories. The most important region in the North 
Island is South Auckland - Bay of Plenty, or more specifically, the 
I-laikato District, which produces over 60 percent of New Zealand's maize 
(Table 1). 
Seventeen percent of the total area sown in maize is for fodder 
(3813 ha in 1982). Maize is a fairly easy crop to grow and will often 
produce more feed in a few months than the same area of pasture in 
twelve months. It can be used for silage or greenfeed, but maize 
silage is not easy to store or stack. No maize varieties are bred 
specifically for silage or greenfeed production, but a high yielding 
second generation grain hybrid is usually used, with slightly higher 
sowing rates than for grain. Since the majority of maize grown in New 
Zealand is for grain, the remainder of this report will deal with maize 
for grain production rather than for fodder. 
TABLE 1 
Regional Distribution of Maize, 1982 
============================================================:========== 
Area Sown (ha) 
Statistical Area For Grain For Fodder 
-----------------------------------------
Northland 
Central Auckland 
South Auckland-Bay of Plenty 
East Coast 
Hawkes Bay 
Taranaki 
Wellington 
Total, North Island 
Marlborough 
Nelson 
Westland 
Canterbury 
Otago 
Southland 
Total, South Island 
Total, New Zealand 
344 
201 
12,086 
2,650 
1,319 
383 
1,614 
18,597 
77 
76 
153 
18,750 
539 
239 
1,853 
31 
96 
114 
598 
3,470 
59 
114 
6 
110 
34 
20 
343 
3,813 
==========~=========================================================== 
Source: Department of Statistics, NZ Agricultural Statistics 
6. 
The type of farm that generally produces maize is a cropping 
farm. Forty two percent of the total yield in 1982 came from cropping 
farms. Another 2S percent came from 'mixed livestock' and 'cropping 
with other' far;n types (Table 2). It is interesting to note that 
'broiler chicken' and 'poultry' farms produce less than 1 percent of 
the total maize production considering that about 75 percent of maize 
used in manufactured stock foods goes into 'poultry layer' feed and 
'other poultry' (including broiler chickens) feed (N.Z.F.M.A.I., 1982). 
TABLE 2 
Production of Maize by Farm Type, 1982 
======~==~=============.=============================================== 
Farm Type 
Dairy farming 
Sheep farming 
Beef fanning 
Pig farming 
Cropping 
Dairy farming with other 
Sheep farming with other 
Beef farming with other 
Cropping with other 
Pig farming with other 
Mixed livestock 
Broiler chicken production 
Poultry farming 
Horticulture 
Other farming 
Agricultural contracting 
Total 
tonnes 
5,655 
1,666 
1,120 
1,258 
72,169 
8,779 
7,703 
4,040 
24,244 
1,394 
19,274 
796 
8,974 
12,521 
478 
170,071 
Proliuc t ion 
.y 
I .. 
3 
1 
1 
1 
42 
5 
5 
2 
14 
1 
11 
1 
5 
7 
1 
100 
====================================================================== 
Source: Department of Statistics, NZ Agricultural Statistics 
2.2 Area and Yield 
The total area of maize grown for threshing in New Zealand 
expanded from less than 6,000 hectares in the early 1960s to a peak of 
almost 29,000 hectares in 1977. The trends in area, yield arid 
production of maize for threshing over the past 10 years are shown in 
Figure 1. From 1977 to 1981 the area steadily declined to around 
17,000 hectares, at which point it remained through to 1983. In 1984, 
a small increase in the area was estimated. Production has also 
declined since 1977 but because of improved yields, not as rapidly as 
area. Average grain yields have more than doubled since the 1960s, 
increasing from 3.9 tonnes per hectare in 1961 to 9.1 tonnes per 
hectare i.n 19H2 ('fable 3). 
7. 
Average regional grain yields are shown in Table 4. The East 
Coast and Taranaki areas have the highest average yields (9.9t/ha and 
9.7t/ha respectively), and can be compared with yields further south in 
Wellington, Marlborough and Nelson of around 7-8 tonnes per hectare. 
TABLE 3 
Total Area and Production of Maize Grown for Threshing, 1974-84 
====================================================================== 
Total Area Total Production Average Yield per 
hectare 
Year ('000 hectares) ('000 tonnes) (tonnes/hectare) 
1974 12.4 88.3 7.1 
1975 20.6 157.6 7.7 
1976 26.0 184.5 7.1 
1977 28.6 210.4 7.4 
1978 24.8 174.5 7.0 
1979 22.3 179.0 8.0 
1980 19.4 156.5 8.1 
1981 17 .2 152.1 8.8 
1982 18.8 170.1 9.1 
1983 17.2 142.8 8.3 
1984* 22.2 199.1 9.0 
===================================================================== 
Source: Department of Statistics, NZ Agricultural Statistics 
*. MAF Estimates (includes maize for fodder) 
TABLE 4 
Regional Yields of Maize Grown for Threshing, 1982 
========================================================~======~======= 
Statistical Area 
Northland 
Central Auckland 
South Auckland-Bay of Plenty 
East Coast 
Hawkes Bay 
Taranaki 
Wellington 
Marlborough 
Nelson 
Average New Zealand 
Yield (t/ha) 
5.4 
8.4 
9.1 
9.9 
8.9 
9.7 
8.3 
6.4 
7.5 
9.1 
Total 
Production 
1,846 
1,686 
110,397 
26,348 
11,677 
3,713 
13 ,344 
494 
566 
========================================================~============== 
Source: Department of Statistics, NZ Agricultural Statistics 
The improvement in average grain yields per hectare can be 
attribute(/ to the introduction of improved cultivars, the marketing of 
specialised hybrid seed for each region, and better management 
practices (such as early planting, weed control and fertiliser 
application). The annual Ammophos National Maize Yield competition may 
have influenced seed merchants and farmers to achieve higher yields 
since it began in 1971. 
8. 
FIGURE 1 
Total Area and Production of Maize, 1974-84 
Average 
Yield 
Per 
Hectare 
Production 
(000 tonnes) 
Area 
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Prices to Growers 
Most maize for grain is grown under contract to grain 
merchants, with the merchant setting the contract price on a regional 
basis. The Waikato price is the benchmark for other regional prices, 
the differences being due mainly to differing transport costs incurred 
by the merchant in delivering the grain to the nearest mill. The price 
is 'negotiated' for the coming season between farmers and merchants, 
but the main factors affecting price are the projected supply and 
demand situation and the export price for maize. The projected supply 
situation is usually obtained from Ministry of Agriculture and 
Fisheries estimates of plantings and yields, although these have not 
always been very accurate. 
The export price for maize has often been lower than the 
contract price to growers (see Section 4.2). In the past, in years of 
surplus, merchants have had to reduce contract prices in following 
years to m1n1m1se their losses on exports. Hence in 1975 when high 
profits were made by merchants, due to a world shortage of feed grains 
and a record crop in New Zealand, a Maize Stabilisation Fund was set 
up. This was designed to support low export prices in times of 
surplus, thus supporting contract prices in New Zealand. The fund 
continued with levies accumulated from growers and merchants for some 
years, but has now been dissolved. 
The price to growers is quoted as a dried weight value, that 
is, at 14.5 percent moisture content. Maize with moisture levels of up 
to 20 percent costs the farmer $13.50 per tonne to dry. Maize with 
moisture levels over 20 percent incurs an extra drying charge from the 
merchant of $1.50 per tonne for each additional 1 percent of moisture. 
(Average moisture levels are around 25-27 percent). These relatively 
high drying costs (compared to the U.S.A. and other major maize 
exporters where grain dries naturally in the paddock), along with 
higher freight charges (due to New Zealand's distance from main markets 
and smaller quantities of export maize) are the main reasons that the 
world export price is usually too low to enable export of New Zealand 
maize to be made profitably. 
The prices to growers from the merchant Dalgety Crown over the 
last ten years are shown in Table 5. The average annual increase in 
price over the last ten years is around 12 percent. These are average 
9. 
prices delivered to the nearest dryer, usually announced in early 
spring before maize is planted. These fixed price contracts are now 
optional with the introduction of 'participation contracts' similar to 
those already operating for wheat and barley. The maize is pooled on 
the growers behalf by the merchant, for an advance payment of 60 
percent of the contract price for that season. It is marketed by the 
merchant for a 5 percent commission fee. 
TABLE 5 
Maize Contract Prices to Growers, 1975-85 
======================================================================= 
Harvest Year 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
Price ($) 
80 
80 
92 
103 
109 
125 
168 
192 
175 
201 
235 
% Change 
o 
15 
12 
6 
15 
34 
14 
-9 
15 
17 
===============================================================~=~===== 
Source: Dalgety Crown 
An indication of the profitability to the farmer of growing 
maize can be seen in Table 6. The returns per hectare for both wheat 
and maize in the North Island and Waikato respectively are compared for 
1977, 1979 and 1984. These years are the only ones for which 
comparative data were available. The total costs of maize growing are 
more than double those for growing wheat in each year, but the total 
income from maize is also higher than for wheat. An indication of the 
attraction of maize growing is the net income per hectare, which is 
between 1.3 and 2.1 times greater than the net income for wheat in 
those years. However, it must be remembered that maize is a 12-month 
crop whereas wheat can be rotated with a fodder crop during the year, 
which may alter these relative profitabilities. 
TABLE 6 
Profitability of Maize Growing Compared to Wheat 
:==============================================================~======= 
Total Costs 
Total Income 
Net rncome 
Maize Net Income 
Wheat Net Income 
Maize 
521 
810 
289 
1977 
1.3 
Wheat 
220 
435 
215 
1979 
Maize Wheat 
($/hectare) 
627 
1008 
381 
2.1 
291 
471 
180 
Maize 
1106 
1845 
739 
1984 
Wheat 
1.5 
583 
1091 
508 
========================================================~======~======= 
Sources: N.Z.l.A.S. (1979), Lough & McCartin (1977, 1979, 1984) 

CHAPTER 3 
MAIZE DISTRIBUTION CHANNELS 
This Chapter discusses the various uses of maize, the physical 
flow of maize through the distribution channels, the companies 
involved, and the payment/title flow at each level. The volume of 
maize going into each market is shown in Figure 2. 
Stockfeed Millers 
Carryover 
16 
Food & Industry 
Processors 
50 
FIGURE 2 
Volume Distribution of Maize, 1983 
('000 tonnes) 
Production 
143 
Stockfeed 
Millers 
98 
Export 
10 
Imports 
Nil 
1% 
Seed 
1 
Sources: N.Z.F.M.A.I., N.Z. Starch Products Ltd., Department 
Statistics 
of 
[n 
stockfeed, 
exports. 
1983, 62 percent of the total maize grain s:lpply I"ent into 
31 percent into food and industry use, and 6 percent into 
These figures are probably accurate only to within 2-3,000 
'food and industry use' and 'export' tonnages may not be 
the same time period as production (i.e. year ending 
tonnes, as 
derived from 
June) • 
The physical flow of maize involves the transport of the 
harvested maize to dryers, unless it is being crib dryed in the 
paddock, and then on to either stock feed millers or food and industry 
11. 
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processors. Most maize is transported to merchant dryers, although 
maize bought wet off the farm by millers and processors is transported 
direct to the factories and dried there. 
3.1 Marketing Intermediaries 
The typical number of levels in the marketing channel for maize 
is three: grower, merchant and either stockfeed miller, food or 
industry processor, or distilled spirits manufacturer (Figure 3)~ Less 
than 20 percent of the total supply of maize is sold direct to millers 
or processors, the remainder all going through the merchants. The main 
reason for this is that farmers can take advantage of the other 
services merchants offer, such as seed, fertiliser, machinery, credit, 
transport, guaranteed contracts etc. This is especially so if the 
farmer has traditionally dealt with merchants, or dl>als wi tit (tWill for 
other crup or livestock production. 
FIGURE 3 
Maize Marketing Channels 
~Stockfeed Manufacturer 
Grower ____ ......;:>;.. Merchant ~ > Wet Processor 
~DrY Processor 
Distiller 
The principal merchants involved in maize are Dalgety Crown and 
Wrightson ~~ on a national basis, as well as Hodder and Tolley, Allied 
Farmers and several smaller companies/co-operatives on a regional 
basis. Merchants buy the maize, transport it, dry it, store it and 
resell it to millers, processors or export markets. 
The largest stockfeed manufacturer is NRM Feeds (Northern 
Roller Hills). This company is a subsidiary of Cropper-NRM which, 
along with General Foods, is owned by Wattie Industries. The next 
largest stockfeed manufacturer is TEMCO (Tauranga Egg Marketing 
Co-operative). Temco, Hodder and Tolley, and Allied Farmers, are owned 
by the Yates· Corporation. Gisborne Mills (subsidiary of Thos. Corson 
Holdings), the Poultrymens Co-op, N.Z. Stockfoods and a few other 
small millers make up the remainder of the stockfeed manufacturers 
(using around 10,000 tonnes). 
The only wet processor of maize in New Zealand at present is 
N.Z. Starch Products, which is also a subsidiary of Wattie Industries. 
The dry processors are those companies with maize gritting machines, 
which are Maize Products (subsidiary of Thos. Corson Holdings), and 
Sanitarium. Another smaller dry processor, without a gritting machine, 
is N.Z. Food Systems. 
A small amount of maize (around 2,000 tonnes) goes to N.Z. 
Distillers, which is owned by N.Z. Stockfoods. 
13. 
3.2 Payment and Ownership 
A large proportion of maize is produced by contractors, 
especially in the Waikato. Thus, although the farmer 'owns' the maize 
and the land, a contractor is often paid to plant, manage and harvest 
the crop. 
Beyond the grower level the merchant takes ownership of the 
maize. A margin of around $15 per tonne (on a fixed price contract) is 
taken by the merchant for selling the maize. The cost of transporting 
the maize is paid by the merchant, while the cost of drying it is 
incurred by the farmer, and the cost of storage by the customer. The 
merchant however may receive additional indirect profits from the 
provision of other services to the maize grower, as mentioned above. 
In those cases where the grower sells direct to either 
stockfeed millers or food and industrial users, a premium price (above 
that paid by the merchant) is usually received. 

CHAPTER 4 
MAIZE UTILISATION AND MARKET TRENDS 
The distribution channels discussed in Chapter 3 show four main 
industrial markets for maize in its original harvested form. These are 
food and industrial users, stockfeed millers, export markets and the 
seed market. 
In order to establish the overall market prospects for maize it 
is necessary to look beyond these industrial markets and examine the 
consumer markets that ultimately affect the demand for maize. 
4.1 Livestock Feed 
Livestock feed is still the biggest industrial market for maize 
(using 61 percent of production in 1983). This market can be divided 
up according to the most important feed types using maize. Table 7 
shows that poultry feed is by far the most important, using 75 percent 
of the maize used for livestock feeds. Both types of poultry feed 
(layer and other (broilers etc.», have maize as their main ingredient 
(around 46 percent of total feed weight). However, this is only in the 
North Island where maize is readily available (Tables 9 and 11). 
In the South Island, maize is almost completely substituted by 
wheat and barley in poultry feed, as well as in all other types of feed 
(Table 14). The North Island has just over 70 percent of all poultry 
feed manufactured there (see Tables 10 and 12). In fact 75 percent of 
all livestock feed is manufactured in the North Island (Table 13). 
Dairy cattle and pig feeds are the only other manufactured 
livestock feeds using significant proportions of maize. Dairy cattle 
feed uses 12 percent of the total maize used in feeds, and pig feed 
uses 11 percent (Table 7). Once again it is only in the North Island 
that maize is included in these feeds, but around 90 percent of both 
these feeds are manufactured in the North Island. For dairy cattle 
feed in the North Island, maize is a very important ingredient (52 
percent of total feed weight), and for pig feed in the North Island, 
maize represents nearly a third (27 percent) of the total feed weight 
(Tables 15 and 18). 
15. 
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TABLE 7 
Proportion of Maize in each Livestock Feed, 1983 
======================================================================= 
Feed Type 
PouLtry layers 
Poultry (other) 
Pigs 
Dairy cattle 
All other 
Total Maize Grain Used 
(%) (tonnes) 
38) 36,159 
37) 75 35,842 
11 10,399 
12 11,760 
2 1,648 
------
100 95,808 
======================================================================= 
Source of Tables 7-18: N.Z.F.M.A.I. 
TABLE 8 
Proportion of Maize in Manufactured Stock Feed 
in North and South Islands, 1983 
====================================================================== 
North Island 
South Island 
Total New Zealand 
(%) 
99 
1 
100 
(tonnes) 
95,104 
704 
95,808 
========~============================================================== 
TABLE 9 
Proportion of Ingredients in Poultry Layer Feed 
in North and South Islands, 1983 
========.~============================================================== 
Ingredient 
Wheat 
Oats 
Barley 
Maize 
Neat Meal 
Meat and Bone 
Lucerne 
Bran/pollard 
Fish Meal 
Blood Meal 
Soya Meal 
North Island 
(%) 
3 
13 
47 
2 
14 
1 
20 
South Island New Zealand 
(%) (%) 
17 7 
1 1 
56 26 
2 33 
1 1 
13 14 
1 1 
9 17 
100 100 
===========::===================================.======================== 
TABLE 10 
Proportion of Poultry Layer Feed Manufactured 
in North and South Islands, .1983 
17. 
=;=========================================================~=========== 
North Island 
South Island 
Total New Zealand 
(%) (tonnes) 
71 
29 
100 
76,296 
31,770 
108,066 
======================================================================= 
TABLE 11 
Proportion of Ingredients in 'Other' Poultry 
Feed in North and South Islands, 1983 
=================================================================~===== 
Ingredient 
w'heat 
Oats 
Barley 
Maize 
Neat meal 
Neat and bone 
Lucerne 
Bran/pollard 
Fish meal 
Blood meal 
Soya meal 
North Island 
(%) 
15 
9 
45 
6 
12 
7 
2 
2 
2 
100 
South Island New Zealand 
(%) (%) 
50 24 
22 13 
33 
4 
18 14 
3 6 
2 2 
2 2 
3 2 
100 100 
======================================================================= 
18. 
TABLE 12 
Proportion of 'Other' Poultry Feed Manufactured 
in North and South Islands, 1983 
=================================================================~====== 
(%) (tonnes) 
North Island 73 79,148 
South Island 27 29,628 
-------
TOlal New Zealand 100 LOB,71h 
======= :=::=-======-=:=========================="============================= 
TABLE 13 
Quantity of Stock Feed Manufactured in 
North and South Islands, 1983 
=======._-================================================================= 
(%) (tonnes.) 
North Island 75 227,807 
South Island 2S 76,564 
-------
To·Lal New Zealand. 100 304,371 
=======:.::================================================================== 
TABLE 14 
Proportion of Ingredients in All Stock Feed Manufactured 
in North and South Islands., 1983 
=============.=========================================================== 
Averag~ 
North Island South Island New Zealand 
Ingredient (%) (%) (%) 
Wheat 8 29 14 
Oats 1 
Barley 15 43 22 
Haize 42 1 31. 
Meat meal 3 1 3 
Meat and bone 12 14 13 
Lucerne 1 1 1. 
Bran/pollard 15 7 13 
Fish meal 1 1 1 
Blood meal 1 1 1 
Soya meal 1 1 1 
100 100 100 
=======:~========:======================================================= 
TABLE 15 
Proportion of Ingredients in Pig Feed 
in North and South Islands, 1983 
19. 
======================================================================= 
Ingredient 
Wheat 
Oats 
Barley 
Maize 
Meal meal 
Meat and bone 
Lucerne 
Bran/Pollard 
Fish meal 
Blood meal 
Soya meal 
North Island 
(%) 
2 
34 
27 
3 
15 
14 
2 
3 
100 
South Island New Zealand 
(%) (%) 
2 2 
67 39 
23 
5 3 
10 14 
9 13 
2 2 
5 4 
100 100 
================================================================'======= 
TABLE 16 
Proportion of Pig Feed Manufactured 
in North and South Islands, 1983 
======================================================================= 
North Island 
South Island 
Total New Zealand 
(%) (tonnes) 
86 
14 
100 
38,088 
6,306 
44,394 
===============================================================:~====== 
TABLE 17 
Proportion of Dairy Cattle Feed Manufactured 
~~ __ ~.-£~h an.i..South Islands, 1983 
======================================================================= 
(%) (tonnes) 
-----------------------------------------------------------------------
North Island 
South Island 
Total New Zealand 
91 
9 
100 
22,554 
2,269 
24,823 
===============================================================~====== 
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TABLE 18 
Proportion of Ingredients in Dairy Cattle 
Feed in North and South Islands, 1983 
===============================================================~====== 
Ingredient 
Wheat 
Oats 
Barley 
Maize 
Meat meal 
Heat and bone 
Lucerne 
Bran/pollard 
Fish meal 
Blood meal 
Soya meal 
North Island 
(%) 
1 
11 
52 
1 
2 
2 
31 
100 
South Island 
(%) 
3 
69 
5 
2 
21 
100 
New Zealand 
(%) 
1 
17 
47 
3 
2 
30 
100 
===~=====.======================================================~======= 
From the figures supplied by the N.Z. Feed Nanufacturers 
Association it appears that there has been a decline in the use of 
maize in manufactured feeds (Table 19). In 1977, 199,000 toones of 
maize were used in livestock feeds compared with just 9.6,000 tonnes in 
1983. While the use of maize in poultry feeds has declined slightly 
over the last 3 years (39 percent to 33 percent), the use in pig feeds 
has decreased markedly over the las:t 3 years (37 percent to 23 percent) 
and the use in dairy feeds inc.reased (36 percent to 48 percent). 
TABLE 19 
Use of Maize in Livestock Feeds, 1977-83 
======================================================================= 
All Feeds Poultry Feed Pig Feed Dairy Feed 
(OOOt) % all (OOOt) (%) (OOOt) (%) {OOOt) (%) 
Year ingred. 
1977 199 NA NA NA NA NA NA NA 
1981 139 38 102 39 21 37 12 36 
1982 122 35 93 38 18 32 10 42 
1983 96 32 72 33 10 23 12 48 
========~,=============================================================== 
Sources: 1977 NZIAS (1978), 1981-83 NZFMAI. 
NA Not available. 
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Not only has there been a decline in the use of maize in 
manufactured feeds, but manufactured feeds overall have suffered a 
recent decline in usage. In 1981, 362,000 tonnes of feed were 
manufactured compared to 304,000 tonnes in 1983. Poultry layer feed 
usage has decreased markedly (153,000 tonnes in 1981 to 108,000 tonnes 
in 1983), but usage of 'other' poultry feed has increased slightly 
(105,000 tonnes in 1981 to 109,000 tonnes in 1983). The poultry feed 
tr~nds can probably be attributed to the decline in poultry layer 
numbers and the continuing increase in broiler chicken sales. But 
overall, livestock feed usage has probably been affected mainly by the 
increasing cost to farmers. Feed costs can represent as much as 50-70 
percent of current expenditure in a year for some farmers (NZ 
Agricultural Statistics, 1983). The rise in feed prices is shown in 
Table 20. 
TABLE 20 
Trends in Auckland Manufactured Feed Prices, 1974-82 
($ per tonne) 
========~============================================================== 
Hi-Lay Super 
Hi-Energy Dairy 
Pig Feed 
1974 75 
123 III 
118 108 
146 ·138 
76 
124 
III 
144 
77 
150 
129 
181 
78 
158 
140 
187 
79 
182 
157 
213 
80 
198 
155 
226 
81 
264 
233 
309 
82 
300 
273 
332 
=====~==========================================================~~~===== 
Source: NZFMAI 
4.1.1 Poultry Feed 
The poultry feed market is the most important market for maize. 
In 1983 it took nearly half (46 percent) of the total maize supply. 
This market is affected ultimately by the consumer markets for eggs and 
for poultry meat (particularly broiler chickens). Therefore the trends 
in total bird numbers (where available) as well as the sales of eggs 
and poultry meat have been examined. 
The total numbers of birds in egg production have declined over 
the last nine years by about 1 million birds (Table 21). The 
proportion of birds in the North Island however. has remained roughly 
the same at around 70 percent. The proposed restructuring and 
rationalisation of the poultry industry by the Poultry Board 
(particularly in the light of .recent suggestions by government to 
deregulate the industry) will probably not affect the maize industry 
much. Minimising transport costs and reducing the export surplm; would 
mean a reduction in overall bird numbers, but it would also mean a 
movement of birds to the North Island, where the majority of consumers 
are located. 
22. 
TABLE 21 
Hens and Pullets in Egg Production, 1974-83 
=======;=:==;=========================================================== 
1974 75 76 77 78 79 80 81 8') <- 83 
Total 
Numbers 4878 4945 4886 4540 4117 3922 3681 3890 3'890 3823 
(000) 
========~==~=========================================================== 
Source: Department of Statistics, NZ Agricultural Statistics 
Sales of eggs in New Zealand have been decreasing s:teadily 
since 1976, when an average of 19.6 dozen eggs .per capita were 
consumed. In 1982 consumption had dropped to 16.7 dozen eggs per 
capita but sales increased sharply in 1983 resulting in a consumption 
figure of 19.3 dozen eggs per capita. 
A report by the Liquid Fuels Trust Board (1983) predicts 
consumpt ion will be between 17 and 20 do·zen eggs per annum per person 
in 1990. This represents a total of between 3,230 thousand and 4,330 
thousand hens and pullets at constant production per bird (now at an 
average of 154 eggs per annum). Table 21 shows these figures to be 
around the same levels as have occurred in recent years. Thus, the 
consumer market for eggs in 1990 will not have a great effect on the 
present levels of maize usage (given similar feed formulas and feed 
conversion rates). 
The consumer market for poultry meat has been growing 
significantly over the last decade, as the figures for sales of :broiler 
chickens in Table 22 show. In 1974 only 10.1 million chickens were 
sold, compared to over 20 million in 1983. Much of this growth can be 
attributed to the growing number of Kentucky Fried Chicken fast food 
outlets. This chain is estimated to have around 30 .percent of the 
consumer market for broiler chickens. 
Industry sources state that this share could be increased by 
about 5 percent immediately, if there were sufficient broiler chickens 
available. The consumer demand for fresh and frozen poultry meat is 
also growing. The total market is expected to reach between 30 and 40 
million birds by 1990 (L.F.T.B., 1983). This level of sales and the 
resultillg consumption levels per capita (16 kg/capita) are probably 
conservative. New Zealand tends to follow Australia and the U.S.A. in 
its food consumption trends, and a figure of 16 kg per head by 1990 is 
still w~ll below Australian and American present consumption levels (20 
kg/head and 32 kg/head respectively). Australian consumption appears 
to have stabilised at around 20 kg/head over the last 4 years, but 
American consumption is still increasing (29 kg/head in 1980, 32 
kg/head in 1983) (Table 23). 
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TABLE 22 
Broiler Chicken Sales, 1974-83 
======================================================================= 
1974 75 76 77 78 79 80 81 82 83 
Total 
Numbers 10.1 10.8 11.4 12.1 13 .6 12.2 NA NA 20.5 21.7 
(millions) 
Consumption 
per head (kg) 4 4 5 5 5 5 NA NA 8 8 
=============================================;==================~======= 
Source: 
NA: 
Department of Statistics, NZ Agricultural Statistics 
Not available. 
TABLE 23 
Consumption of Poultry Meat (including ducks, turkeys etc) 
in New Zealand, Australia and the United States 
(kg/capita) 
======================================================================= 
New Zealand 
Australia 
U.S.A. 
1978 
9 
17 
NA 
79 
9 
19 
NA 
80 
10 
20 
29 
81 
NA 
20 
30 
82 
11 
19 
31 
83 
NA 
20 
32 
======================================================================= 
Sources: L.F.T.B. (1983), N.Z.P.B. (1983). 
4.1.2. Dairy and Pig Feeds 
Dairy and pig 
total (12 percent and 
livestock feed in 1983) 
each feed has changed 
containing less maize 
dairy feed containing 
1983). 
feeds use about the same amounts of maize in 
11 per cent respectively each of maize used in 
(Table 7). However, the proportion of maize in 
over the last three years, with pig feed 
(37 percent reduced to 23 percent in 1983) and 
more (36 percent increased to 48 percent in 
These feed markets are ultimately affected by the consumer 
markets for dairy products and for pig meat. Since the range of dairy 
products is wide, and most are exported, market trends for each product 
can only be estimated with extensive product research. An indication 
of the impact of past market trends for dairy products can be gained 
from a review of movements in the population of dairy cattle in N.Z. 
(Table 24). This has been fluctuating around the 3 million mar~ for 
the last decade and is not expected to grow substantially with 
declining domestic milk consumption and uncertain cheese and butter 
markets etc. (The Agricultural Economist, 1985). Some short-term 
growth could result from existing suppliers increasing their herd sizes 
but the recent growth in the number of suppliers is not expected to 
continue (ibid,1985). 
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TABLE 24 
Dairy Cattle Population, 1971-83 
==============================================================~======== 
Numbers 
(000) 
Numbers 
(000) 
1971 72 73 74 75 76 
3198 3288 3159 3074 2998 2930 
1977 78 79 80 81 82 83 
-_._----------------------------------------------------
28<)9 2911 2900 2969 2922 3007 3134 
=======:~=============================================================== 
Source: Department of Statistics, NZ Agricultural Statistics 
Although the proportion of maize in dairy feeds has increased, 
the overall amount used is probably insignificant (12,000 tonnes) with 
respect to having a major influence on the maize industry. 
Pig meat consumption in New Zealand has fluctuated around 11-12 
kg/capita per year for the last decade (Table 25). This is slightly 
less than pigmeat consumption levels in Australia (14-15 kg/capita over 
1978-83). Industry sources do not expect any significant increase in 
NZ consllmpLion over the short to medium term. Total pig numbers have 
been dec: lining over the last decade (Table 26), due mainly to increased 
feed co~ts. This may mean a further decline in maize usage for pig 
feed, particularly as industry sources also say maize is unpalatable 
for pigs and the quality of maize is often unsuitable. Only 19 percent 
of pig farms now use compounded meals as their main feed (alternatives 
are dairy by-products and food waste) (Department of Statistics). 
Increased feed conversion efficiencies by pig producers and generally 
improved pig management are leading to increases in pigmeat output from. 
a declining number of producers and pigs. This increased output is 
expected to face significant marketing problems on the domestic market, 
with very little growth anticipated, and the export market is not 
expected to provide an adequate return (Attwood, 1985). Over the 
slwrt-term, therefore changes in the composition of the pig industry 
can be expected; these changes are not likely to lead to increased 
demand [or maize as a feed input. 
TABLE 25 
Pigmeat Consumption in New Zealand and Australia 
kg/head 
25. 
======================================================================= 
1973 74 75 76 77 78 79 80 81 82 83 
New Zealand 12.1 1l.0 1l.5 11.3 12.7 13.0 12.3 11. 7 10.3 10.9 12.0 
Australia NA NA 13 .2 11.9 12.5 14.0 14.0 15.0 16.0 1.5.0 15.0 
======================================================================= 
Sourc~s: Department of Statistics. 
1975-77; BAE, 1978-83; AMLC 
TABLE 26 
Pig Population, 1973-83 
=======~=========================================~==============.~====== 
1973 74 75 76 77 78 79 80 1)1 82 83 
Numbers (000) 476 462 422 433 485 473 443 434 420 406 408 
=============================================================~==;~======= 
Source: Department of Statistics 
4.1.3. Competing Grains in Livestock Feeds 
(i) The New Zealand Situation 
The market prospects for maize also depend to a large extent on 
the prices, supply and quality of substitutes, particularly wheat, and 
to a lesser extent, barley. In the South Island, maize is completely 
substituted in all feeds by these two grains. In terms of the 
comparative nutritional quality of the grains, the main factors to be 
considered are energy content and protein or amino acid levels (Table 
27). Secondary considerations include digestibility, palatability and 
the standard of grain (proportion of foreign matter, damaged grains 
etc.) 
TABLE 27 
Average Nutrient Values of Maize, Wheat and Barley 
=================================================================.:====== 
Maize 
Wheat 
Barley 
Crude 
Protein Fibre 
% % 
8.7 
12.0 
10.3 
2.0 
2.5 
3.5 
Fat D.E. 
% Mj/kg 
4.0 
1.8 
1.9 
14.25 
14.10 
12.75 
Methionine Trypto 
Lysine Cystine -phan 
% % % 
0.2 
0.3 
0.3 
0.30 
0.28 
0.35 
0.08 
0.12 
0.17 
Ca 
% 
0.02 
0.05 
0.03 
P 
% 
0.30 
0.40 
0.35 
=================================================================.====== 
Source: T. Hughes (pers. comm.) 
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Maize has a relatively high energy content, but is low in both 
quantity and quality of protein (low lysine and tryptophan). The 
nutritional quality of maize h&s not generally been considered by 
farmers or seed merchants when selecting varieties to plant. The most 
important aspects to them are yield~ standability, moisture content and 
maturity time. 
There is an opportunity for plant breeders (commercial or 
government) to follow American research, which has undertaken to change 
the chemical nature of the maize kernal by genetic manipulation. 
American scientists have succeeded in producing maize with both high 
protein quantity and quality, as well as acceptable yields. 
(Juggenheimer, 1976). A nutritionally superior feed grain would 
command a premium price if present protein supplements such as meat and 
bone meal, fish meal, soya meal and blood meal could be reduced or 
eliminated. Changing the protein content of the grain may not be the 
only way to increase maize's competitiveness with other grains. 
Improving the carbohydrate and energy level further as well as the 
digestibility of the grain may be more cost effective for the feed 
buyer. At present 'maize is maize' in terms of the price paid to 
growers. 
Maize with high proportions of foreign matter or damaged grains 
does not incur price penalties at present. The prospects for maize in 
the feee! industry are therefore dependent on its nutritional quality 
compared to other feed ingredients, as well as on its prlce compared to 
other i"gn~d icnts. 
Wheat and barley are the main competitors of maize in feed at 
present, and recent trends in the supply and prices of these grains in 
New Zeal.and are shown in Figures 4 and 5. 
TABLE 28 
Grower Prices of Wheat, Barley and Maize 
($ per tonne) 
=======~================================================================ 
1975 76 77 78 79 80 81 82 83 
Wheat (basic 
pr ice) 92 103 110 120 128 140 183 203 204 
Feed Barley 80 82 82 90 80 87 125 150 150 
Maize 80 80 92 103 109 125 168 192 175 
======================================================================== 
Source: Ministry of Agriculture and Fisheries (1983). 
27. 
(,'lGUR/': 4 
Grower PriceH of Wheat, Barley and MaIze 
=================~===================================================== 
$ per 
tonne 
200 
100 
7'j 76 77 18 79 
Years 
Wheat 
Maize 
Barley 
80 81 82 83 , 
=====================~=======================''::==================.'.-======== 
TABLE 29 
Total Production of Barley, Wheat and Maize 
(000 tonnes) 
==============~=========~======================================,~====== 
Wheat 
Barley 
Maize 
1975 
180 
263 
158 
76 
388 
286 
185 
77 
354 
272 
210 
IH 
329 
259 
175 
/9 
295 
264 
179 
HO 
306 
228 
157 
HI 82:1 HJ,I 
326 321 312 
273 407 348 
153 170 143 
=======~==========================:============================~======= 
Source: Department of Statistics 
a Barley and Wheat: MAF estimates. 
FIGURE 5 
Total Production of Barley, Wheat and Maize 
================================================================~====== 
'000 tonnes 
400 r 
300 _ t---..-__ --=== 
200 ~--
100 
75 76 77 78 79 
Years 
80 
Barley 
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===============================================================~=~====== 
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The prices of the three grains have remained relatively 
consistent in relation to one another, with wheat the highest, then 
maize and then barley (Table 28, Figure 4 ). Total production was 
fairly consistent between 1976 and 1981, with production of wheat the 
highest, theri barley and then maize. However in 1982, production of 
barley ineLeased dramatically and is now greater than wheat (Table 29, 
Figure 5). 
(ii) The International Situation 
Maize (or corn, as it is known ill the USA) is a major 
constituent of what is called "the coarse grain" market. This grouping 
covers a range of grains that are used as animal feed. Included, in 
addition to maize, are barley; sorghum" and oats. 'In some cases, feed 
wheat is also included. 
These grains are grouped under one title as they are all used 
for animal feed and therefore all compete.with each other for a share 
of the animal feed market. Livestock feeders have a reasonable level 
of flexibility as to which grain to use; the decision is made based on 
the relative cost of the grains and the "food content" of each grain. 
Because of this substitutability, there is a considerable degree of 
similarity in the relative prices of the grains each year. This area 
of the grain industry can therefore be addressed as a group, with 
movements by individual grains within the group being noted. 
Over the past 15 years (1970 to 1984) the general trend in 
coarse grain prices in the USA relative to consumer prices has been a 
decline at an annual average rate of about 2 per cent (BAE, 1985). The 
BAE (1985) state that "this downward trend in prices mostly reflects 
declining unit costs of production resulting from the use of improved 
technology, such as higher yielding plant varieties and improved 
farming practices." The expectation is that this price trend will 
continue. It is also expected that the USA. will adjust its support 
prices foe grain to bring them more into line with world market prices. 
This is likely to lead to "more variable and lower world prices" (BAE, 
1985). 
The BAE (1985) expects world consumption of coarse grains to 
grow over the period to 1990 at an annual rate of 2-3%. "This 
projection is based on annual world population growth of 2%, average 
annual world economic growth of 3% and the continued rebuilding of beef 
cattle and pig numbers in the USA" (BAE, 1985). 
Wheat "roduction, stocks and consumption also influence the 
coarse gr:Jin s.ituation. Where prices are competitive, wheat can be 
substituted for COClLse grains as an animal feed. The BAE (1985) expect 
world wheat prices "to continue the historical trend of [aIling short 
of inflation by about 2 per cent on average". There has been a 
continuing upward trend to wheat production and consumption over the 
period since 1~60. This trend is expected to continue with increased 
consumption in the developing countries and the USSR, Eastern Europe 
and China. Increased supply is likely from Western Europe, China and 
India with the USA having the capacity to increase supply rapidly given 
favourable prices. Stocks in the USA a.re likely to fall but be offset 
by stock increases in eastern and southern Asia and Western Europe. 
In spite of' expected continuing downward movements in real 
prices fOL coarse grains (including maize) and wheat, international 
supply is expected to continue to increase as a result of continuing 
technology improvements in terms of both yields and farming practices. 
Demand is a Iso ('xpected to continue' to 'increase. Table 30 providc.!s the 
world supp.ly aud trade statisUcs from 1971-72 to 1984-85 and Table 'n 
provies internat.lonal price .indIcators for feed wheat, barley and maize 
(corn). 
TABLE 30 29. 
World Coarse Grains Supply & Trade 
======================================================================= 
Year Opening Stocks a Production b 
(Mt) (Nt) 
1971-72 77.5 639.1 
7'l.-73 95.4 616.4 
73-74 77 .8 662.5 
74-75 77 .1 641.3 
75-76 76.0 652.7 
76-77 75.9 704.8 
77-78 95.2 712.4 
78-'-79 103.8 764.0 
79-80 114.8 749.2 
80-81 110.2 720.2 
81-82 95.8 786.0 
82-83 133.7 791.6 
83-84 (p) 161.0 686.8 
84-85 (f) 89.3 790.5 
Total c 
Disappearance 
(Mt) 
621.2 
634.0 
663.2 
642.4 
652.8 
685.5 
703.8 
753.0 
753.8 
734.6 
748.1 
764.3 
758.5 
780.0 
World d 
Exports 
(Mt) 
49.6 
58.3 
67.9 
62.2 
74.4 
79.1 
81.2 
88.0 
98.8 
103.5 
107.7 
88.0 
90.0 
98.0 
======================================================================= 
(a) Stock data are based on national carryover levels at the end of 
national crop years. 
(b) Calendar year of first year shown. 
(e) Disappearance in the marketing year following the year of 
production. 
(d) July-June 
(p) Preliminary 
(f) Forecast 
Source: BAE (1985), Coarse Grains Situation and Outlook 
TABLE 31 
Wheat & Coarse Grain International Price Indicators 
===============================:===============~================================ 
Year 
1973-74 
74-75 
75-76 
76-77 
77-78 
78-79 
79-80 
80-81 
81-82 
82-83 
83-84 
US Export Wheat 
(No. 2 hard red winter 
ordinary) a 
($US/t) 
177 
164 
152 
113 
116 
141 
175 
183 
170 
160 
154 
US Export BarlV 
(No.2 feed) 
($US/t) 
128 
144 
124 
118 
104 
102 
135 
149 
131 
116 
138 
US Export 
Corn 
c (No. 2 Yellow) . 
($US/t) 
114 
132 
116 
108 
95 
103 
115 
142 
118 
U5 
146 
Exchange 
for $NZI 
1.4011 
1.2146 
0.9964 
0.9708 
1.0378 
1.0229 
0.9733 
0.8700 
0.7519 
0.6688 
0.5784 
================================================================~============== 
(a) Export price, fob Gulf ports 
(b) Export price, fob Portland 
(c) Export price, delivered US Gulf 
Source: BAE (1985), Coarse Grains Situation and Outlook 
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Given this international outlook, at least for the period up to 
1990, the implications for'New Zealand coarse grains can be considered. 
Both NZwheat ahd barley prices are linked closely to the 
international price. The domestic barley price has a strong 
relationship to the export barley price as a large proportion of barley 
production is exported. Wheat prices are set on a 3 year moving 
average of Australian wheat prices. It is likely that NZ wheat prices 
may move closer to t.he existing international price if current 
proposals to.alter wheat pricing arrangements are approved. Both wheat 
and barley compete with each other and with maize for land area and as 
feed grains. Therefore, maize prices ,will be related to the prices for 
both wheat and barley as merchants attempt to balance the feed grain 
supply with the demand, paying prices for each grain that will depend 
on the prices paid for other grains. 
The substitutability of one grain for another will ensure that 
the prices for each grain are closely related. 
Over the longer term, a gradual decline in the inflation 
adjusted (real) price for maize can be expected. This, of course, 
depends upon the exchange rate structure and the level of inflation in 
New Zealand compared with the USA. On the assumption that exchange 
rate adjustments will "compensate" for any variance in the NZ inflation 
rate versus inflation rates in NZ's trading partners, the movement of 
prices in line with international trends can be expected. In order for 
maize growing to retain its present level of importance over the longer 
term, it will be necessary for improved yield to be obtained, probably 
through better yielding varieties and better management, or maize 
production costs to be reduced. However, wheat and barley prices are 
likely to follow a similar trend to maize prices, therefore retaining 
the balance between the grains. 
The New Zealand situation with respect to competition from 
barley and wheat is difficult to assess. The effects of the Closer 
Economic Relations (CER) with Australia agreement on wheat supply and 
prices, trends in sheep prices (affecting alternative land uses), the 
extent of the deregulation of the wheat industry, and the future of 
barley exports all have to be considered. The competition from feed 
grade wheat may increase slightly or stay the same, according to 
industry 'experts'. This is assuming a slight increase in production 
due t:o falling sheep product prices, some competition from Australian 
wheat: and a degree of control from the Wheat Board to keep prices at a 
level where domestic supply equals demand. The price of feed grade 
wheat: may fall marginally compared with maize if more is produced 
closer to the markets (lowering freight costs). Competition from feed 
grade barley will also probably have little effect on maize in the 
short: term. Most barley is grown for export and is of premium quality 
suitable for malting. Only 20 percent of exports is feed grade barley, 
which is usually surplus to domestic requirements. The amount produced 
will probably increase, with increases in export barley, but since both 
crops are based on world prices, their relative prices in the future 
are not expected to change. 
4.2 Export 
Before 1970, no significant quantities of maize were exported 
from New Zealand. The first substantial amount of maize was exported 
in 1973 when 9,517 tonnes were exported. In 1976, a record 77,114 
tonnes were exported (Table 32). 
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TABLE 32 
Exports of Maize from New Zealand 
======================================================================= 
Year Quantity Value Lo.b. Value Lo. b. 
Ending June (tonnes) (NZ$OOO) ($NZ/tonne) 
1971 3 1 300 
1972 5 3 600 
1973 9,517 426 45 
1974 27 4 148 
1975 148 20 135 
1976 77,114 8,709 113 
1977 46,303 5,471 118 
1978 20,832 2,242 108 
1979 58,037 6,115 105 
1980 29,199 3,875 133 
1981 22,472 3,330 148 
1982 9,786 2,363 241 
1983 54,132 9,903 183 
1984 10,720 2,794 261 
==========::::=.:;;=======~:..:============:====::==::::================================== 
Source: Department of Statistics. 
The f.o.b. export price received by merchants has usually been 
only marginally above the price paid to growers, and sometimes less 
than the grower price (Figure 6). This has meant that there has been 
little on-going development of export markets. 
FIGURE 6 
Comparison of Average Export and Grower Prices 
($ per tonne) 
=================~===================================================== 
Expor t (f. 0 • h . ) 
250 
200 Grower 
$ per 
tonne 150 
IOU 
50 
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======================================================================= 
The main reasons inhibiting export development are New 
Zealand's relatively high production costs (artificial drying, 
harvesting equipment etc.), and freight costs (distance from markets, 
small quantities). However, where maize is produced and shipped from 
Gisborne (cheaper f.o.b. costs than Tauranga), to Inarkets in the 
Pacific Islands (primarily Fiji), this has usually proven to be viable. 
This is mainly due to the markets' proximity and the availability of 
shipping services that can handle small parcels of maize. 
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The potential size of the Pacific Islands market could be up to 
25,000 tonnes in the short term (Sewell, 1984). At present it is 
taking around 15,000 tonnes, primarily for livestock feed mills. The 
other main markets for New Zealand maize have been Taiwan and Japan, 
with Singapore, Hong Kong, Iran and Oman taking occasional imports in 
recent years. 
Imports of maize to New Zealand have usually been quite small 
and relatively expensive (Table 33). The source has been either 
Australia or the United States. In 1982 a large quantity of maize was 
imported (4,000 tonnes) at a c.i.f. value per tonne lower than the New 
Zealand grower price in that year ($180 c.f. $1~2), but 1982 is the 
only year that this has happened. 
TABLE 33 
Imports of Maize to New Zealand 
=========:====:======================================================== 
Year Quantity Value c.L£. 
Ending June (tonnes) (NZ $000) 
1975 9 14 
1976 9 33 
1977 6 10 
1978 12 35 
1979 68 73 
1980 1 5 
1981 1 1 
1982 4,000 749 
1983 Nil 
1984 Nil 
=====~================================================================= 
Source: Department of Statistics. 
4.3 Food and Industry 
In 1983, 31 percent of the maize grain supply went into food 
and industrial use. This can be compared with 1979, when only about 12 
percent went into this end use. The growth can be attributed mainly to 
the building of the maize starch factory in Onehunga (N.Z. Starch 
Products Ltd.). This is the only wet processor of maize in New 
Zealand, the other food and industrial millers being dry processors. 
The starch factory presently accounts for 70 percent of all maize going 
into food and industrial use. 
4.3.1 Wet Processing 
The products resulting from the wet processing of maize include 
starch, glucose syrup, maize oil and livestock feed by-products such as 
gluten, germ cake, fibre and steep liquor. The starch products can be 
divided into three categories; powdered starch (e.g. cornflour, 
dusting powder); modified starch (e.g. paper binders and whiteners) 
and precooled starch (e.g. cardboard glueing agents, food thickening 
agents). The glucose syrup products are either acid converted (for 
confectionary products) or enzyme/enzyme converted (for canning, ice 
cream, brewing or fermenting). An approximate profile of the markets 
for these products (by volume) is shown in Table 34. 
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TABU~ 34 
Markets for Maize Starch and Syrup Products 
======================================================================= 
Markets 
Paper Products 
Confectionary 
Food Processors 
Brewing 
Industrial 
Volume 
(approximate) 
(%) 
43 
30 
17 
6 
4 
100 
======================================================================= 
Source: N.Z. Starch market profile diagram. 
Maize oil is now sold mostly to export markets. Most of the 
oil goes to a refinery in Fiji (around 800 tonnes annually) and the 
rest to Australia or Singapore. The Kaipara oil refinery north of 
Auckland used to take maize oil but does not any longer. Apparently 
maize oil is superior to other vegetable oils in many respects, except 
in low temperatures where it tends to go opaque unless the wax 
component is extracted. 
The markets for stock feed by-products are primarily the large 
feed manufacturers (N.R.M.) as well as pet food manufacturers in New 
Zealand and Australia. 
Trends in almost all markets for wet processed maize products 
have shown growth since the maize starch factory was built. This is 
probably due to several factors; wheat starch is no longer 
manufactured; paper and food processing industries have grown; 
technological advances have brought new uses for starches; and the pet 
food industry is selling more 'dry- pet food (as opposed to moist), 
which uses maIze germ cake. Maize glucose syrup products however, 
compete directly wIth sugar products from N.Z. Sugar Co. Ltd. (owned 
by C.S.R., Australia). Since sucrose and glucose are almost completely 
substitutable in many industries, industrial buyers are very price 
sensitive. The price of sucrose is maintained by a stabilisation fund, 
which means that maize glucose products are sold at fairly 'marginal' 
profits. The market trends for these products have and will probably 
continue to reflect what is happening in the sugar industry. 
In the USA, there has been a major development over the last 
decade of high fructose corn syrup (HFCS) as a substitute for sugar. 
HFeS is a comparatively low-priced sugar substitute and demand is 
growing rapidly. It is suggested (Carmen, 1982) that both per capita 
and total USA sugar consumption will decrease for several years 
(through to 1987) as HFCS is adopted. The impact of this reduction in 
sugar consumption is expected to fallon exporters of sugar to the USA. 
Some reduction in real manufactured food prices may result in the USA 
but this is expected to be small. Little impact on USA corn prices is 
expected (Carmen, 1982). 
As a result of these development in the USA, downward pressure 
on world sugar prices could be expected. It has been suggested 
(Rivero, 1980) "that a significant proportion of the sugar produced in 
L~tin America will inevitably be directed to fuel alcohol production". 
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Any reduction in world sugar prices could be expected to be 
reflected in New Zealand. This would tend to have an impact on the 
competitiveness of local HFCS production versus sugar. Further study 
on the development of least cost methods of HFCS production in NZ and 
the relationship between HFCS and sugar prices is required before any 
definitive statement regarding the future of HFCS in NZ can be made. 
4.3.2. Dry processing 
Dry processors of maize presently use between 15,000 and 20,000 
tonnes of maize annually. The two main processors (with maize gritting 
machines) are Sanitarium (Auckland) and Maize Products (Gisborne). The 
products produced from dry processed maize are mainly for human 
consumption (breakfast food, snack food, baking products, biscuits, 
bread) with a little sold to industry (adhesives). 
N.Z. Food Systems is another dry processor (without gritting 
machine) which makes snack food (corn chips etc.) 
Market trends in dry processed maize products are uncertain 
(data unavailable), but have probably been growing. In 1977 only 3,000 
tonnes were processed, compared to the 15,000 tonnes used at present. 
The market for snack foods has been growing rapidly, according to an 
industry source. 
4.3.3. Distilling 
Maize used in alcohol manufacture has declined over recent 
years from about 7,000 tonnes in 1977 to 2,000 tonnes at present. This 
is because the firm distilling gin and vodka moved from Auckland to the 
East Coast and is apparently now using more whey than maize in its 
spirits production. 
4.4 Seed 
Originally all seed was imported from the United States. 
Hybrid seed is now screened and marketed here by New Zealand firms with 
franchises from seed companies in the United States. Dalgety's sells 
the Dekalb (XL) brand, Yates sells the Pioneer brand, and Corsons sells 
the Northrup King (PX) brand. Yates has the largest market share of 
the three and the New Zealand market for seed is estimated to be about 
24,000 bags or 600 tonnes. Some seed is exported to Australia by Yates 
and Dalgetys. 
CHAPTER 5 
INDUSTRY VIEWPOINTS ON FUTURE MARKET TRENDS 
fu~D MAIZE QUALITY REQUIRED 
5.1 Feed Millers 
Viewpoints of two major feed millers are presented in the 
following two sub-sections. 
5.1.1 Feed Miller 1 
The export markets for New Zealand manufactured stockfeed have 
shown rapid growth in recent years and are expected to continue to grow 
in the short term future. These markets are principally the Pacific 
Islands, in particular New Guinea, Fiji, Vanuatu, New Caledonia, 
Rarotonga etc. The island populations eat relatively high quantities 
of chicken and pork and it is these industries that are using more 
manufactured feeds. They are also using more New Zealand manufactured 
feeds as opposed to Australian feeds. 
The market for broiler chicken feed in New Zealand is also 
expected to continue to grow in the short to medium term future. The 
reasons given are the growth of 'fast food' chicken and also that 
chicken is perceived to be more convenient and cheaper than red meat. 
The poultry layer feed market is not expected to grow however, and may 
even decline with increasing feed conversion efficiency. The pig feed 
and dairy feed markets may have some potential for growth, due to 
increased pig meat promotion and possible growth of calf rearing and 
white veal exports. However, the resulting increase in use of maize 
would only be around 1000-5000 tonnes. 
This feed milling representative's viewpoint on the trends for 
maize growing is that maize will continue to be grown more in the 
Waikato. This is due to increasing land values further north where 
kiwifruit and other more profitable crops can be grown. 
If maize becomes too expensive relative to wheat and barley the 
feed millers will buy only the minimum level required and use wheat or 
barley with tallow to supplement the maize. Feed grade wheat is 
considered to be more nutritionally balanced than maize. Hence the 
price of maize relative to wheat and barley will continue to be a 
crucial factor in future maize usage. 
The quality of maize is also a critical factor and in terms of 
feed millers' requirements, maize with large kernels (more nutritious) 
low percentages of broken kernels (less chance of toxin producing 
fungi) and that is slow dryed (less ge1atinised'or low feed value 
kernels) is the best quality. 
35. 
36. 
5.1.2. Feed Miller 2 
The future market trends for maize will depend very much on its 
price relative to maize import prices. This feed milling 
representative can see more and more maize being imported from 
Australia, due to increasing domestic prices and at times limited 
domestic availability. The viewpoint already expressed on increasing 
growth in export markets for manufactured feed is also put forward by 
this representative. 
The 
is maize'. 
area rather 
of concern. 
opinion offered on maize quality was indifferent; maize 
However, this representative was involved in the purchasing 
than in feed formulation, which may explain his low level 
5.2 Merchants 
The opinion expressed on future market trends was that if the 
poultry industry was deregulated, maize usage would rise. He also 
feels that the food industry will use more maize in the near future, 
especially those firms involved in snack food. He bases this op1n1on 
on the recent sharp increase in the amount of maize he is supplying 
these firms, and also on the knowledge that we follow Australian 
consumption trends. In Australia, for example, there are more corn 
chips sold than potato chips. 
The quality of maize depends on the variety. This 
representative states that PX75 is best for food industry use, while 
Pioneer is not so acceptable for processing. He is supplying white 
maize to one processor on a trial basis. There is a standard grade set 
for maize; 67 kg per hectolitre weight, 14.5 percent moisture, 3 
percent foreign material, and 5 percent damaged grains. However, the 
merchant says there are rarely any price penalties for not meeting th~ 
standard, so that it doesn't mean much at present. He also expresses 
the view that domestic prices are too high and states that wheat is the 
closest competitor to maize for stock feed. He says barley is too 
bulky for poultry if fed at similar energy levels to maize. 
5.3 Grower 
The maize grower spoken to feels that the short-term prospects 
for maize growing are not good. He says that the profitability of 
maize will continue to shrink and that more growers will change to 
wheat. Wheat is only a 6 month crop (maize is a 12 month crop) and a 
fodder crop can be rotated with wheat. The demand for lower grade 
wheat is increasing, both for stock feed and for the food industry and 
a significant part of the demand is from Auckland. Growers also prefer 
the wheat price formula which is a 3 year moving average based on the 
word market price. They are concerned about the increasing Watties 
group monopoly situation with respect to end users of maize, and the 
resultant effect on maize pr1c1ng. With some merchants also affiliated 
to end users, the pricing formula has the potential to be biased 
against growers. 
The quality of maize from the growers point of view is 
primarily yield and to a lesser extent, "standability." Different 
varieties yield differently depending on the location and soil type, 
even on the same farm. Seed size does not appear to affect yield at 
all. The most significant factor that could improve maize quality for 
the grower, is a faster drying variety. Drying and transport costs are 
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significant, and a lower moisture content for harvested maize would 
improve grower returns. (It would also improve the quality for millers 
and processors). Food and industry users actually prefer to buy crib 
dried maize, but this is labour intensive for the grower and usually 
there is not enough crib dried maize to satisfy the demand. 
5.4 Food and Industry 
The opinions of two representatives are reported in the 
following two sub-sections. 
5.4.1. Representative 1 
The future of the maize industry is dictated by a number of 
factors - the most important being a sound domestic demand, according 
to this food and industry representative. The fact that over a third 
of the maize supply now goes to food and industry, rather than just to 
feed millers makes the domestic demand more competitive. However, as 
other industry sources have also said, the farmers must beware of 
over-pricing, lest end users take advantage of cheaper imports. 
The supply situation may be most affected by the future of the 
dairy industry. If more farmers leave the dairy industry and grow 
grain, the maize industry could be faced with unmanageable surpluses 
and subsequent prlclng instability, particularly in the Waikato. 
Another industry that may affect the future pricing of maize is wheat, 
which through the restructuring of the Wheat Board, could increase in 
area around Auckland and in the Waikato. The higher freight costs from 
more distant regions would put maize at a disadvantage in these areas 
compared to wheat. 
Quality factors considered to be important are maize varieties 
that give good returns to growers, and that have special applications 
for manufactured products. However, as other industry sources have 
also stated, the only factors stimulating growers in terms of returns 
at present are those affecting yield. 
5.4.2. Representative 2 
This representative predicts a shortfall of maize in the near 
future, which will be supplemented by imports. The present price to 
the farmer is considered to be 'unrealistic'. Market trends for maize 
products were discussed and growth areas are predicted to be in 
extruded products (snack foods) and also in pet food products 
(particularly dry pet foods). Glucose products are only marginally 
profitable, due to direct competition with sugar and therefore growth 
in this market would only result from sugar shortages/price increases 
in the future. At present maize starch products are enjoying 
relatively little competition in the New Zealand market, but Closer 
Economic Relations with Australia may result in a loss of market share. 
This food and industry maize user has a list of specifications 
for the quality of maize that is supplied to the firm. These 
specifications include moisture content (14.5 percent), broken maize 
and foreign material (up to 2 percent), bushell weight (56 lbs. 
minimum) and stress cracks (50 percent maximum). They also specify 
that the maize should be free of sprouting, heat damage, frost mould, 
disease, insects and pesticides. Different yellow dent maize varieties 
are not considered important. However, on further discussion, a number 
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of factors relating to the quality of other maize varieties with 
respect to certain products were raised. High amylose or waxy maize is 
considered to be advantageous for pet food (doesn't burst or fragment 
and is a good binder) as well as for food thickeners (more stable under 
freeze/thaw conditions). White dent maize would be better for starches 
used in some foods and medications where the yellow colour is not well 
accepted. High oil maize is considered to be a high value variety in 
food and industry use but generally has a lower protein value. 
However, this representative considers that where lysine is required, 
it is better to add synthesised lysine rather than breed a high lysine 
maize. 
5.5 Seed Merchant 
Market trends for seed sales in the past have been good but 
have now plateaued and are predicted to remain static in the short-term 
future. The only growth area this representative can see is in silage 
maize, and the food and industry market faces only minimal increases in 
growth. 
Quality features important for seed merchants are primarily for 
the farmer. That is, yield, standability, maturity range, dry-down 
time and seedling vigour are the main selling points for maize seed. 
Price differentiation occurs for different maturity lines and hybrids 
with different combinations of these features. Seed size is also price 
differentiated by some companies although opinion differs as to whether 
it has any effect on yield. Quantity rather than quality (in terms of 
the end user) is all important and is the main criteria used in 
selecting new hybrids for the market. The farmers (and maize 
contractors) have the most influence over any breeding programs, 
followed by food and industry users (some research into waxy maize is 
being undertaken) and then the feed millers (who generally fall into 
the 'maize is maize' category of customers). 
CHAPTER 6 
FUTURE MARKET PROSPECTS 
The market prospects for maize over the next five to ten years 
can been drawn from a concensus of industry viewpoints as well as from 
existing market trends. 
These approaches are used because of the nature of the 
available data and the resources available for the research. At best 
these methods can only be described as 'fair' in terms of accuracy in 
forecasting the short term (3-5 years). 
The expert concensus method is a judgemental forecasting method 
usually used for forecasting sales of existing and new products. The 
projection of existing market trends into the future is a -naive' model 
usually used to check the accuracy of other techniques and for short 
term (6 months) forecasts. However, given the level of interdependence 
between the market for maize, the market for other cereals and the 
products produced from maize, this approach provides a clear starting 
point upon which to base more in-depth research into the interdependent 
markets. This later research was outside the scope of this project. 
The identification of the relationships and the projections provided of 
the likely market movements do, however, provide guidence as to the 
direction of change in the maize market and clearly identify areas for 
more in-depth analysis. 
The size of the maize industry is dependent upon trends in 
numerous consumer markets (e.g. eggs, poultry meat, cornflour, snack 
foods, corn oil, paper). It is also dependent upon the prices of 
substitute products, principally wheat and barley and the effects of 
C.E.R. with Australia. Further factors to be considered are 
alternative land uses for farmers that may be more attractive than 
maize in the future. World maize prices may reach a level where New 
Zealand maize is non-competitive on the domestic market, in which case 
all maize will be imported. All these variables make predicting the 
future of the industry very difficult. Given the limited resources and 
time available for this study, a subjective forecast using the 
information available has been made. However, a more accurate 
assessment of future demand could be made using an econometric model, 
should further research be required in this area. 
The major influence on maize production in the future will be 
the profitability of alternative land uses. Production trends have 
shown a small but steady decline for maize and this will probably 
continue for the next few years. It is expected that more wheat will 
be grown in place of maize in the short term future. 
The major influence coming from markets for maize is probably 
the growth in the broiler chicken industry. Other feed markets will 
not have much effect, pig and dairy feed markets being quite small, and 
the poultry layer feed market probably staying the same size (the 
decline in bird numbers being balanced by more birds located in the 
North Island). Since maize is slightly superior to barley and wheat in 
terms of feed quality for broilers maize prices may rise slightly in 
the short term. 
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Another upward influence on maize prices in the short term will 
be the demand from the food and industry market, which is also 
increasing. As this market continues to increase, price differentials 
may be introduced for different varieties, types (white, waxy etc.) and 
crib dried maize. This would provide farmers with incentives to grow 
maize for food and industry use. 
Thus in the short term (around 3 to 5 years), maize production 
will probably decline slightly as a result of competition with wheat at 
the farm level. The increasing demand from food and industry and the 
broiler chicken feed market will probably cause domestic prices to rise 
a little which may offset some of the decline in production caused by 
wheat competition. (Assuming that feed wheat and barley are not 
substituted and imports of maize are not substantially cheaper). 
If maize production research can increase the nutritional value 
of feed maize, (therefore enabling maize to compete more effectively 
with wheat) provide specialist varieties for food and industry use and 
develop a faster dry-down maize, then the long term future of the maize 
industry is probably good. The export markets in the Pacific Islands 
will provide a 'buffer' against world prices in more distant markets 
for some time. The size of the maize industry will continue to depend 
on the size of domestic markets and the Pacific Islands export market 
in the short term. This would only change if the production costs of 
maize were significantly reduced (e.g. by developing a faster drying 
crop) and markets for small quantities could be found. 
The international prospects for maize require further study of 
maize product demand, in terms of quantity, product specifications and 
prices paid. The major source of maize as an international trade 
commodity is the USA. This is mainly applicable to feed maize. 
Changes in USA agricultural poliCies with respect to maize can have a 
major influence on international prices. In order for NZ to develop a 
stable marekt, it would be essential to identify and service specific 
export product markets in the food and industrial use area. The 
identification of the export potential for such products will require a 
further research effort specifically directed toward that target. 
Without export markets, the maize industry in New Zealand will 
probably remain small, competing primarily with other cereals in the 
feed grain marekt. In order to expand, there will need to be a 
development of specific maize based products, probably in the food 
market area, for export to affluent countries. Research is required to 
identify such markets and the products required. 
The general price level for maize will be determined by 
international prices for feed grains. Volumes produced will fluctuate 
according to the relative prices available for the various grains and 
the costs of production. New Zealand has the opportunity to establish 
price premiums over the general level of maize prices through 
innovative product research and the development of specialist varieties 
for particular end uses based upon identification of market 
opportunities for maize based food products. 
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